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Transportation is one of the major carbon-footprint contributors towards country. 
These emissions are generated from automobiles on traffic, especially during 
congestion. In Malaysia, traffic congestion remains an issue, especially in developing 
regions, Penang and Kuala Lumpur which results in massive delays, fuel wastage, 
monetary losses and environmental pollution. In order to deter these issues, a 
sustainable transport mode should be promoted which is bicycle. The present study 
intends to look into the relationship between infrastructural factors and cycling 
intention. Availability, route planning and accessibility, are the predictor variables and 
user intention is the criterion variable. The Ajzen’s Theory of Planned Behaviour 
(TPB), will be the underpinning theory in order to understand the intention from the 
road users. Judgmental sampling method were used and 400 usable data were collected 
from Penang population through self-administered questionnaire. The findings reveal 
that relationship between Availability of Public Bike (APB), Route Planning (RP) and 
Accessibility of cycling-transit integration (ACT) are positively correlated with user’s 
intention to cycle (CCB), and APB was found to have a strongest relationship with 
user’s intention to cycle (CCB) in this study. 
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Transportation brings significant effects towards our daily activities, despite, it is 
commonly being view negatively. Transportation is the largest end who contribute 
towards environment pollution such as global warming towards country (Boye, & 
Arcand, 2012). Generally, these emissions are generated from the automobiles on 
traffic, especially during congestion (Zhang, Batterman, & Dion, 2011; Maitra, 
Sadhukhan, 2013). There is a serious need to reduce the numbers of vehicles on traffic, 
for the purpose of congestion free and green environment. A general consensus 
indicating the ‘right’ urban design would most probably stimulate the use of public 
transport, resulting in a reduction of cars on traffic (Susilo, Williams, Lindsay, & Dair, 
2012). In the world where environmental sustainability, congestion and physical 
inactivity are significant concerns, cycling present itself as a tenable approach to 




Investment has been made for the purpose of promoting cycling culture in Penang 
Island, Malaysia, such as the Bike on Fridays (BoF), however the connection of bicycle 
network seems to be disjointed which becomes a deterrent on cycling intention 
(Christopher, 2016). Few notable studies have been conducted on cycling infrastructure 
and cycling intention (Pucher, Dill, & Handy 2010; Heinen, Maat, & van Wee, 2013; 
Ariffin, 2016). Findings of these studies have reported that cycling infrastructures are 
crucial determinants towards cycling intention. Further, most of the research usually 
focusing on the relationship between behavioural aspect (attitudes, social norms, 
weather conditions) and cycling intention (Willis, Manaugh, & El-Geneidy, 2013; Lois, 
Moriano, & Rondinella, 2015; Milkovic, & Stambuk, 2015). Despite, considering both 
of these aspect, there is limited research conducted in Malaysia context.  
 
Hence, this study intends to look into the relationship between the infrastructural factor 
and cycling intention in Malaysia. The present study contributes to the research on 
infrastructural factors and cycling intention in both knowledge and practical aspect. By 
studying the infrastructural factors in local context, the findings of this study will 
further reassure whether the infrastructural factors that established from past researches 
can be generalize in Malaysia. While majority of studies are conducted in western 
context, little is known on the effects of infrastructural factors on the eastern culture 
such as Malaysia. The results of this study will enable the city planner in Malaysia to 
identify the strength and weaknesses of the present infrastructures provided to the users, 
and make further necessary improvement in order to increase the intention to cycle as 
well as towards a more sustainable transport system in Malaysia.  
 
 
LITERATURE REVIEW  
 
Intention 
According to Schröder, Stewart and Thagard (2014), intentions have now been concern 
with a more practical questions, to understand how intention affects people’s behaviour 
in practices such as healthy nutrition and commuting choices. Despite there are 
numerous debates on what is intentions, however in a broadly speaking, it can be 
conceived where in some way the mental state linked to phenomena such as decision, 
desire, and belief (Thinnes-ElkerI'z, Iljll‘la, Apostolides, & Kraemers, 2012). The 
intention can be considered as intentional and unintentional. Intentional intention can 
be defined as intended to do things on purpose or rationally whereby unintentional 
intention are not purposely or unaware (Miltenburg, 2011).  
 
Theory Planned Behaviour (TPB) is one the most successful theories that is being used 
to understand human behaviour (Milakis, 2015). Recently, researchers have been 
applying TPB in the field transportation, particularly for cycle use (Eriksson. & 
Forward, 2011; Kaplan, Manca, Nielsen, & Prato, 2015; Fernández-Heredia, Jara-Díaz, 
& Monzón, 2016). The main concept of this theory is the intention that represent if a 
person would perform a particular behaviour, how many efforts he or she is willing to 
invest (Milković, & Štambuk, 2015). Following that, intention is basically being shaped 
by 3 factors: attitude, subjective norm, and perceived behavioural control (PBC) (Fraser 
et al., 2010). Among the 3 factors, the present research tends to focus more on PBC 
instead the other 2 factors, where the questionnaire questions are also designed based 
on PBC. PBC refers to the perceived ease or difficulty of performing specific behaviour, 
reflecting past experience, as well as anticipating an obstacle which an individual is 
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expect to overcome in order to perform that behaviour (de Souza, Sanches, & Ferreira, 
2014).  
 
Cycling intention has been intensively discussed in past studies, subject in the area of 
transportation, health, as well as pro-environmental aspects (Lafaye, & Hill, 2011; 
Eriksson, et al., 2011; Randal, 2013; Fernández-Heredia, et al., 2016). According to 
Milković et al., (2015) Ajzen’s theory of planned behaviour (TPB) is the most 
favourable theories applied to predict the cycling intentions. There is significant 
empirical support indicating TPB are appropriate to predict the cycling intentions. 
Research has shown that 85% of the variance in intention to use environmental friendly 
modes of transport is explained by TPB components (subjective norm, attitudes and 
perceived behavioural control) (Milković et al., 2015). 
 
Perceived behavioural control (PBC) in the case of cycling may refer to the present of 
obstacles that being considered as barriers in the option of selecting bicycle as a mode 
of transport (de Souza et al., 2014). According to Kaplan (2015), an easy access to cycle 
and availability constraints are associated with cycling intentions. For instance, we 
could assume that if there is a possibility to rent a bicycle, as well as if it provides ease 
and is feasible to cycle, an individual would tend to choose cycle as an option to 
commute. Past studies have shown that availability and accessibility of the 
infrastructures has a positive effect on users’ intention (Vogel, & Mattfeld, 2010; Chen, 
& Chao, 2011; Chen et al., 2013; Hazen, Overstreet, & Wang, 2015; Kabra, Belavina, 
& Girotra, 2015). Meta-analysis of 185 studies also showed that components of TPB, 
particularly perceived behavioural control shows the strongest relationship with 
behavioural intention (r= 0.43) (Milković et al., 2015). Similarly, according to Eriksson 
et al., (2011) PBC was found associated with cycling, whereas attitude and social norm 
have been found associated in other work rather than cycling. 
 
In addition, cycling has been proved that contributes towards a green environment, a 
more sustainable transports mode and ease of traffic congestion (Buehler, & Pucher, 
2011; Buehler, 2012; Poulos et al., 2012). Further, a research conducted in Klang 
Valley, Malaysia has shown that the availability of public transport system as well as 
non-motorized mode of transport around neighbourhood, would increase the use of the 
services (Khoo, & Ong, 2015). Hence, the present study will focus on how the 
infrastructural factors affects the cycling intention in East-Asia region specifically 
Malaysia. 
 
Availability of public bike 
Public bike is becoming more popular (Shaheen et al., 2014) and recently emerged in 
major cities over the world rapidly (Vogela, Greisera, & Mattfeld, 2011). Bike share 
began in Europe since 1965 (Runde Sache, 2011) and now it is available in 50 countries 
with 712 cities, and operating approximately 806,200 bicycles at 37,500 stations at June 
2014 (Shaheen & Guzman, 2011). Currently, the top 3 countries with the most systems 
in term of quantity are Spain 132, Italy 104, and China 79 (Shaheen & Guzman, 2011). 
However, according to James (2010), public bike system been criticized as less 
convenient than privately owned bicycle due to the number of places for bicycle to rent 
or return was limited.  
 
Bicycle is being one of the sustainable transport options where it can reduce the 
reliability on motorized vehicle especially in short distance travel (Larson, & 
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Sasanuma, 2010). Pucher and Buehler (2012), express in their new book City Cycling, 
that using public bike or bike share are able to overcome the challenges such as car 
dependence, population health issues, liveability, traffic congestion, and oil dependence 
as well as to addressing climate change. Further, according to (Fishman et al., 2015), 
public bike or bicycle share provides users a flexible mobility, financial savings, 
emission reductions, reduced congestion and fuel use, health benefits, support for 
multimodal transport connection and acting as ‘last mile’ that connecting to public 
transport. 
 
The role of public bike or bike sharing system not only increases the mobility choices, 
but also improved air quality and most important is to reduce congestion (Midgley, 
2011). Beside, public bike or bike sharing system also prevent from the inconvenience 
of bike ownership, the need to find parking lot, as well as the worry about theft and 
vandalism, and maintenance requirement (Shaheen, Susan, Guzman, Zhang, 2010). 
Moreover, the user also able to take a bike from one hub and drop it off at another 
facilitates one-way trip and the combination of other mode of transport to complete 
their journey.  
 
Moreover, Vogel and Mattfeld (2010), claims that bike availability is a crucial factor in 
encouraging people for the use public bike or bike sharing system.  Bike availability is 
then further being discuss by Kabra, Belavina and Girotra (2015), as the likelihood of 
finding a bike at the station or the ease to access to the bike. The availability of bike is 
closely related to user satisfaction, as it would affect the decision to cycle. The findings 
of the research have suggested that the proportion of actively commuting was decreased 
mainly because of the decreases of bike use over the time (Grize et al., 2010). Moreover, 
Kabra et al., (2015) has also express their bike availability that closely to the concept 
of operation management’s service level. Hence, the bike availability is the probability 
of successful bike rental (Vogel et al., 2011). According to Vogel and Mattfeld (2011), 
ensuring high bike availability is crucial in encouraging people to choose bike sharing 
system or public bike as an option to commute. Thus, it also can be said the high level 
of availability of public bike or the ease of access to the system, can influences the 
user’s perception of barriers for cycling (de Souza, Sanches & Ferreira, 2014).  
 
Route planning for urban cycling  
In additional, route planning seems to be common in logistics context which generally 
being defined as planning for the best route for cost effective and efficient distribution 
which route planning needs to be able to quickly respond to any of the events occurred 
(Murray, 2016). Referring to Jiang (2014), route optimization is crucial which it could 
significantly increases productivity and efficiency, at the same time reducing costs. Past 
studies on route planning were usually focusing on algorithms or mathematical 
calculation, for calculating ideal logistics routes or networks (Bast et al., 2015; Romero 
et al., 2012; Sayarshad, Tavassoli, & Zhao 2012; Souffriau et al., 2011). However, the 
present study aims to seek whether route planning is one of the criteria that affect 
cycling intention. Based on the study of Shin (2016), a sample about 1000 cyclists has 
been conducted based on two cities in Netherlands and Sweden which are Groningen 
and Vajxo respectively, had shown that among several criteria, distance is the most 
important criteria affecting cycling route option. 
 
In the study of Ransdell, Manson, Wuerzer and Leung (2013) also claims that every 1-
mile increase in distance, the likelihood of biking regularly for transportation will 
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decreased by 0.26 times. Further, findings from the study of van Holle et al., (2012) 
indicates cycling for transport is positively associated with land use mix, street 
connectivity, and access to destinations as well as evidence showing the relationship 
between cycling for recreational and cycling infrastructure. Cyclists have a high 
preference for bicycle facilities, adding facilities such as bicycle lanes actually 
increases the likelihood of cycling (Mesbah, M., Thompson, R., & Moridpour, S., 
2012). Referring to the study of Larsen, J. and El-Geneidy, A. (2011), claims that the 
likelihood to use bicycle facilities are different between recreational cyclists, regular 
and frequent cyclists by taking into consideration with several route characteristics, 
however the results had raise crucial issue, which is the importance of bicycle facility 
location and design for transportation planner. 
 
Past studies have also shown that built environment such as dedicated cycle path 
actually influence cycling rates. The environmental factors such as the density of bike 
lanes are positively correlated with bicycle commute in US study (Fraser, S. D. S., & 
Lock, K., 2011). In addition, findings on Australia respondents have also shown that 
the accessibility to bicycle path as well as the facilities along road were positively 
associated with cycling for transport (Titze, Giles-Corti, Knuiman, Pikora, Timperio, 
Bull & Van Niel 2010). Hence, a comprehensive system of separated bicycle lanes or 
paths, providing cyclist reserved right of way, would probably be the most visible 
commitment for people to cycle (Fishman, Washington & Haworth, 2012). 
 
Accessibility to public transit 
In the logistics industry accessibility is an important location factor which accessibility 
translates to lower transportation costs and shorter time to markets (Limao, 2001). 
Litman (2011) indicated that if transportation is evaluated based on accessibility then it 
would need to take into consider about rideshare, roadway, public transit, as well as the 
improved walking and cycling conditions. According to Owen and Levinson (2015), 
accessibility combines the simple concept of mobility with an understanding that travel 
is driven by a desire to reach destination. The concept of accessibility is then further 
being used to evaluate the impact of land-use and transport strategies which is ‘catering 
for mobility’ towards ‘catering for accessibility’ in urban planning and policy making 
(Bertolini, Clercq & Kapoen, 2005; Condeço, Gutiérrez & García 2011; Omer, 2006).  
 
Further, Bocarejo and Oviedo (2012) stated that the development and evaluation of 
accessibility policy is significantly related to urban structure, transport system quality, 
individual characteristics and purchasing power. This shows that the functions of 
accessibility play an important role in distribution activities, ability and desire of users 
to overcome the spatial separation between activities (Puello & Geurs, 2015). Hence, 
accessibility is essentially crucial for economic development as it enables the 
movement of people and goods to support the functioning of the economy (Ford, 
Barr, Dawson & James, 2015). Litman (2015) suggests that transit services mainly to 
provide basic mobility for non-drivers. Rahul and Verma (2014) stated that cycling has 
the limit distance for the residents ride on it. In order to facilitate cycle–transit 
coordination, installing bicycle infrastructures at the front of transit buses or allowing 
bicycles to be brought on board rail cars, might be the alternatives that enlarge the 
public transit catchment areas (Flamm, Sutula & Meenar, 2014). Based on (Meng, Koh, 
Wong & Zhong 2014) stated that the social benefits of cycling such as equity of road 
uses, greater accessibility to facilities would eventually encourage more people to 
choose cycling as an option.  
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Accessibility   
(Bike-transit integration) 
 
Based on Tilahun and Fan (2014) the industries near transit accessible locations may 
help to access gap that can be created when clusters are promoted without regional 
multimodal accessibility in mind. Mingardo (2013), suggests that the more the park and 
ride of bicycle provided, residents might be more likely to use bike.  A great cycling 
system has to link directly to the hierarchy of the road network (Ribeiro, Neiva & 
Lemos, 2014). Ribeiro et al. (2014) also indicates that cycling network is referring to 
the compatibility between existing traffic characteristics and the implementation of a 
bicycle infrastructure. The strategies to promote cycling can be grouped into the 
categories of travel-related infrastructure, end-of-trip facilities, transit integration, 
promotional and other programs, bicycle access, and regulations (Pucher, Dill & Handy 
2010). Cycling facilities must be available in order to assure any form of inter-modality. 
Hunt and Abraham (2007) reviewed the influences factors on cycling, where cycling 
facility and the roadway type were found to be significant on the cyclist travel 
preference.  Lastly, Tilahun and Fan (2014) claims that the industries near transit 
accessible locations may help to access gap that can be created when clusters are 

















Research framework of user’s intention 
 
Research hypothesis  
H1a: There is a relationship between availability of public bike and user’s intention to 
cycle. 
H1b: There is a relationship between route planning in urban cycling and user’s 
intention to cycle. 
H1c: There is a relationship between accessibility to public transit and user’s intention 
to cycle.  
 
Research design  
The current research is conducted based on non-contrived setting where events occur 
in nature, do not involve the manipulation of respondents experiences. A correlation 
study to determine the relationship between predictor variables (availability, route 
planning, accessibility) and the criterion variable (intention to cycle). Quantitative 
approach is used to conduct the present study. The unit of analysis in this study will 




Intention to Cycle 
 
Route planning 




research will base on cross-sectional study which also known as one shot studies due 
to time constraints.   
 
Sampling and data collection method  
The sample size in the present study is 400 Penang residents based on (Krejcie and 
Morgan 1970)’s formula. A judgmental sampling method was applied in this study due 
to present study mainly focus on Penang’s residents. Further, findings of the survey 
show that 42.5% of them are male and 57.5% are female. The proportion of ownership 
of private vehicle shows 53.8% and 46.3% with having and not owning private vehicles 
respectively. As well as, findings show that 38.8% of respondents own a bicycle and 
61.3% doesn’t. Data were obtained from Penang residents through structured 
questionnaire. An online questionnaire is being administered via e-mail to collect 
respondent opinion as well as printed questionnaire that is distributed by researchers to 
Penang residents.  
 
Measurement scale 
The construction of the questionnaire is adapted from past studies (Hazen, Overstreet, 
& Wang, 2015; Shin, 2016; Krizek & Stonebraker, 2011; Ransdell, Mason, Wuerzer, 
& Leung, 2013; Cheng, & Liu, 2012; Akar, & Clifton, 2009). Respondent were asked 
to use a 7-point Likert-type scale to indicate the extent to which they will intended to 
cycle if the infrastructures are well provided. Response choice alternatives ranged from 
1 (strongly disagree) to 7 (strongly agree).  
 
Data analysis  
Reliability test was assessed in the study to indicates the extent which it is error free 
and hence ensuring the consistent measurement across time and various items in the 
instrument. A higher Cronbach’s alpha value would represent a high internal 
consistency reliability. Pearson correlation will be used in present study to test the 
strength of the relationship between the predictor variables (availability, route planning, 
accessibility) and criterion variables (cycling intention). Lastly, a multiple regression 
analysis is being executed for the purpose to conclude whether there is significant 






Correlations between construct and scale reliability values 
Variable Number of Item Mean SD APB RP ACT CCB 
APB 7 5.893 0.620 (0.844) - - - 
RP 6 6.075 0.658 0.734** (0.857) - - 
 ACT 4 5.872 0.696 0.530** 0.535** (0.817) - 
CCB 3 6.114 0.751 0.345** 0.340** 0.295** (0.810) 











Model R R Square Adjusted R Square Std. Error of the Estimate 
1 0.382 0.146 0.140 0.69668 
a. Dependent Variable: MeanCCB 










The results of the present study were analysed by using Statistical Package for the 
Social Sciences (SPSS). The present study has conducted a descriptive analysis as well 
as identifying whether the demographics data are normally distributed, results show all 
the data are normal distributed. Further, the study is also tested with Chi-Square (X2) 
tests, where the findings have shown that there is no major difference between nominal 
data which is demographics. All the variables in this study show a reliability value 
(Cronbach’s Alpha) that is greater than 0.7 which indicates that all the variables could 
be confidently used in this study (Sekaran & Bougie, 2013; Nunnally, & Bernstein, 
1994). In another words, all items measuring the respective construct achieve a 
minimum threshold reliability value of 0.7 suggesting that all the items used in the 
questionnaire has good internal consistency. 
 
The present research objective is to determine the relationship between availability 
(APB), route planning (RP), accessibility (ACT) and user’s intention to cycle (CCB). 
The correlations between constructs and scale reliability values are presented in Table 
1. Findings from Table 1 indicates that all the predictors variables are significantly 
correlated with cycling intention (availability r = 0.345, route planning r = 0.340, 
accessibility r = 0.295, all ps < 0.05). The strongest correlation was found between 
availability (APB) and cycling intention (CCB). The result from this correlation test 
Model Sum of Squares Df Mean Square F Sig. 
1 Regression 32.918 3 10.973 22.608 0.000b 
Residual 192.201 396 0.485   
Total 225.120 399    
a. Dependent Variable: MeanCCB 







T Sig. B Std. Error Beta 
1 (Constant) 3.076 0.371  8.292 0.000 
MeanAPB 0.207 0.085 0.171 2.426 0.016 
MeanRP 0.169 0.081 0.147 2.088 0.037 
MeanACT 0.136 0.061 0.126 2.222 0.027 
a. Dependent Variable: MeanCCB 
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preliminary support the alternative hypothesis that the variables have a significant 
relationship with user’s intention to cycle. Findings have shown consistent to the 
previous study indicating bike availability (Vogel, & Mattfeld, 2010; Schlote, Chen, 
Sinn, & Shorten, 2013), route planning (Winter, Teschke, Grant, Setton, & Brauer, 
2010; Fraser et al., 2010) and accessibility (Krizek et al., 2011; Cheng, & Liu, 2012) 
are significant predictors towards the use of public bike. A multiple regression analysis 
was conducted to test the extent to which the infrastructural factors influence user’s 
cycling intention. The findings of the regression analysis for the current study 
hypothesis was statistically significant, R2 = 0.146, Adjusted R2 = 0.140, F (3,396) = 
22.608, p < 0.05) which means that 14% of the variance in user’s cycling intention is 
explained by the predictors variables (APB, RP, ACT). The hypothesis of current study 
predicted that availability (H1a), route planning (H1b), accessibility (H1c) is related to 
cycling intention.  
 
Further, based on Table 3, results show that the regression model was statistically 
significant (R2 = 0.146 F (3,396) = 22.608, p < 0.05). By referring to Table 4, 
availability (APB) was positively related to user’s intention to cycle (CCB) (β= 0.171, 
p < 0.05) indicating where the higher the availability of public bike, the higher the user’s 
intention to cycle (CCB). Route planning (RP) (β = 0.147, p < 0.05) was positively 
related to CCB, which suggest that the higher the level of efficiency of the route 
planning, the higher the user’s intention to cycle. Finally, accessibility (ACT) (β= 
0.126, p < 0.05) was positively related to CCB, showing that the higher the level of 
accessibility, the higher the user’s intention to cycle. The above findings support the 
alternative hypothesis H1a, H1b, H1c. Hence, the findings of present study suggest that 
users will more likely to commute by bike, if there is a quality and comprehensive 
cycling infrastructures.    
 
 
RECOMMENDATIONS AND CONCLUSION 
 
Outcome of this study indicate that the infrastructure factors (availability, route 
planning, accessibility) are positively associated with cycling intention in which the 
weak positive significant relationship between independent variable and dependent 
variable has shown. The weak positive significant relationship that happened might due 
to some limitations in such as human norms, attitude, environmental factor, and more 
are excluded to be variables in this study. Besides, the item that excluded during 
questionnaire development for the purpose of minimizing respondent burden, as well 
as the absence of mediating and moderating factors such as service quality or, user’s 
attitude, might also be the factors causing the weak relationship in correlation analysis. 
Therefore, future research is encouraged to apply mediating factor as well as study other 
possible variable items in order to get a stronger relationship. 
 
Further, most of the infrastructures are not yet widely implemented in Malaysia, where 
respondent’s view and thought would be different. Thus, future research is advised to 
have a brief about the title to ensure their respondent have a basic understanding 
towards the questionnaire. The present study has been focusing on a single geographical 
location which is in Penang, however the results might not generalize well to other 
states in Malaysia or overseas countries. There is different perception towards intention 
to bike in different places. Therefore, future research is recommended to use stratified 




As a conclusion, the result in this research is useful for government, urban planner and 
society to reach the green environment and green logistic concept by acknowledging 
the influence of infrastructure factors towards cycling intention. Government can 
promote the concept of cycling by improving the safety of the bike user and applied 
regulation that the bike lane is dedicated for bicycle used only. For example, dedicated 
bike lane is only for bicycling but not included motorcycling used. Urban planner also 
can promote the cycling culture by having a well plan of dedicated route for cyclist in 
order to provide them a more efficient transportation mode and ensuring the facility for 
bike user to assess to public transport is comprehensive.  
 
Meanwhile, availability of public bike shown the strongest positive relationship in this 
study which suggesting society like education institution, non-government organization 
can raise the road user’s intention to cycling by enhance the awareness to use public 
bike in a mature manner. Along with the initiative, it can significantly reduce the 
possibility of public bike been stolen and remain the availability of the public bike and 
further promoting the cycling culture. Therefore, the improvement of cycling 
infrastructures stimulates user’s intention to cycle, especially in a safe, convenience, 
and efficient way. Word of mouth might be another alternative to increase the 
awareness of cycling via society, sharing to their friend and family about their 
knowledge toward cycling. Users having positive cycling experience will give a 
positive feedback and result in a positive image for cycling which can also further 
promote cycling culture. In short, hopefully this study can be a guide or citation for 
future research about cycling intention, and to become a reliable resource for the urban 
planning especially in the planning of infrastructure for bicycle in order to achieve a 
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